increased from 4 to 20 mg ml \m=-\1. The Ca2+-ionophore A23187 induced a similar stimulation of capacitation and acrosome reactions in spermatozoa from control and ornidazole-fed animals, but in the latter group A23187 caused strong immobilization of spermatozoa. In the capacitation medium containing 5 mmol lactate l \m=-\1 and 5 mmol glucose l \ m=-\ 1, the strai ght\x=req-\ line velocity of spermatozoa from ornidazole-treated rats was reduced by 50% compared with controls, irrespective of the concentration of BSA. Two glycolytic enzymes, triose phosphate isomerase and glyceraldehyde 3-phosphate dehydrogenase, displayed reduced activity (48% and 68% of controls, respectively) in cauda epididymidal spermatozoa from ornidazole-fed rats, whereas the activities of hexokinase and lactate dehydrogenase remained unchanged. This finding suggests that the fertility-compromising action of ornidazole is due to a disturbed glycolytic pathway.
Introduction
The nitroimidazole derivative ornidazole (a-(chloromethyl)-2-methyl-5-nitroimidazole-l-ethanol) is used as a chemotherapeutic agent for clinical purposes against anaerobic bacteria and flagellates. It induces infertility in male rats within 3 weeks at a dosage of 400 mg kg~day~ (McClain and Downing, 1988a, b) , but, in contrast to other compounds of similar structure, it does not affect spermatogenesis or induce testicular atrophy at doses causing infertility. Detailed investigation, with a more stringent mating schedule, resulted in complete infertility after 6-10 days of treatment (Oberländer et al, 1994; Yeung et al, 1995) . This rapid onset of infertility implies an action directed upon the epididymis rather than on the testis, most probably directly on the spermatozoa. Indeed, the pro¬ gressive velocity (VSL) and the percentage of motile epi¬ didymal spermatozoa from the cauda region were found to be reduced in infertile male rats (McClain and Downing, 1988b (Oberländer et al, 1994) .
Since the amount of the major epididymal secretory products remain unchanged in ornidazole-treated animals, the compound is thought to act directly on the spermatozoa, rather than via manipulation of epididymal function (Oberländer el al, 1994) . Recovery of spermatozoa from the female genital tract 9 h after copulation revealed reduced numbers and lower velocities in the oviductal isthmus when ornidazole was administered to male rats for 10 days before mating (Yeung et al, 1995) . However, the number of spermatozoa arriving in the incubation medium contained only glucose as exogenous substrate (Yeung et al, 1995) . The (Suarez and Dai, 1992) is associated with the capacitation of spermatozoa in the female genital tract (Fraser and Ahuja, 1988; Shalgi and Phillips, 1988) . As glucose is necessary for hyperactivation (Cooper, 1984) , the acrosome reaction (Fraser and Herod, 1990) , penetration and fertilization (Hoppe, 1976; Fraser and Quinn, 1981; Niwa and Iritani, 1978) (Yeung et al, 1995 (Ford et al, 1981 (Fig. 1 ). According to Saling and Storey (1979) and Ward and Storey (1984) bright fluorescence over the whole head is classified as the uncapacitated status and this classification was accepted in the present work (Fig. la) .
The acrosome reacted pattern was seen as darkness over the whole head, as in murine spermatozoa, except for the tip, which always retained some fluorescence (Fig. lc) (Fig. 4) . In both groups, there was a marked increase in the number of It has been shown that at the end of capacitation in mice (Hoppe, 1976; Fraser and Herod, 1990) and rats (Niwa and Iritani, 1978) (Ford and Harrison, 1986) .
The effects of ornidazole treatment on glycolytic enzymes of spermatozoa are similar to, but weaker than, the results obtained when male rats are fed with the antifertility agent 6-chloro-6-deoxyglucose. Spermatozoa from these infertile animals also cannot sustain motility in lactate-free medium (Ford and Waites, 1980) . Treatment of rats with 6-chloro-6-deoxyglucose also leads to a strong inhibition of trióse phosphate isomerase and glyceraldehyde 3-phosphate de¬ hydrogenase with less inhibition of hexokinase and lactate dehydrogenase (Ford and Waites, 1980; Ford el al, 1981) , whereas oxygen uptake is not affected (Ford et al, 1981) . It is known that 6-chloro-6-deoxyglucose and the S-enantiomer of a-chlorohydrin are converted into (S)-3-chlorolactaldehyde which impairs isomerization of trioses and the activity of glyceraldehyde 3-phosphate dehydrogenase (jones and Ford, 1984 (Yeung et al, 1995 
